Extracellular thiol/disulfide redox state affects proliferation rate in a human colon carcinoma (Caco2) cell line.
Redox mechanisms function in regulation of cell growth, and variation in redox state of plasma thiol/disulfide couples occurs in various physiologic conditions, including diabetes, chemotherapy, and aging. The present study was designed to determine whether a systematic variation in extracellular thiol/disulfide redox state (E(h)) over a range (0 mV to -150 mV) that occurs in human plasma altered proliferation of cultured cells. Experiments were performed with a human colon carcinoma cell line (Caco2), which grows slowly in the absence of serum and responds to peptide growth factors with increased rate of cell division. The extracellular redox states were established by varying concentrations of cysteine and cystine, maintaining constant pool size in terms of cysteine equivalents. Incorporation of 5-bromo-2-deoxyuridine (BrdU) was used to measure DNA synthesis and was lowest at the most oxidized extracellular E(h) (0 mV). Incorporation increased as a function of redox state, attaining a 100% higher value at the most reduced condition (-150 mV). Addition of insulin-like growth factor-1 (IGF-1) or epidermal growth factor (EGF) increased the rate of BrdU incorporation at more oxidizing redox conditions (0 to -80 mV) but had no effect at -150 mV. Cellular GSH was not significantly affected by variation in extracellular E(h). In the absence of growth factors, extracellular E(h) values were largely maintained for 24 h. However, IGF-1 or EGF stimulated a change in extracellular redox to values similar to that for cysteine/cystine redox in plasma of young, healthy individuals. The results show that extracellular thiol/disulfide redox state modulates cell proliferation rate and that this control interacts with growth factor signaling apparently independently of cellular glutathione.